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AMENDMENTS TO THE CLAIMS 

1. (Canceled) 

2. (Canceled) 

3. (Currently amended) Th e method of claim 1, wherein tfag semiconductor 
dovioo io a A method of fo rmin g a s taffo random access memory devic e contact stud with 
an integral resistor, said method comprising the steps of: 

a* providing a substrate having at least one contact area: 

b- forming an insulating layer over said substrate, said insulating layer overlving and 

in contact with the contact area; 

£ forming a contact hole in said insulating laver to expose the contact area: 

d. providing a first conductive material into the contact hole to form a contact stud 
having an upper surface and a lower surface, the lower surface in circuit connection with 
the contact area: and 

& forming the integral resistor bv disposing a resistive material layer within the 

contact hole on at least one of the contact stud upper surface and the contact stud lower 
surface; 

wherein said integral resistor is in a circuit series connection with said contact 
stud between the contact area and an electrical node of said static random access memory 
device, aad-the resistive material layer ^located in a cross coupling between an Ml 
metal cross coupling node and a polysilicon gate node at either a contact-to-MI interface 
or a contact-to-polysilicon gate interface; 
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further comprising the step of limiting a width of the resistive material layer to a 
width of the contact hole, 

4. (Currently amended) A method of fcmyn g Thp meshed extern 

1 , wherein the oomioondufltor device is a bipolar transistor contact stud with an integral 
resistor, said method comprising the steps of: 
a= providing a substrate having at least one contact area: 

k forming an insulating layer over said substrate, said insulating laver overlying and 

in contact with the contact area: 

£ forming a contact hole in said insulati ng laver to expose the contact area: 

d. providing a first conductive material into the contact hole to form a contact stud 
having an upper surface and a lower surface, the lower surface in circuit connection with 
the contact area; and 

e. forming the integral resistor by disposing a resistive material laver within the 
contact hole on at least one of the contact stud upper surface and the contact stud lower 
surface: 

wherein said integral resistor is in a circuit series connection with said contact 
stud between the contact area and an electrical node of said bipolar transistor, t he integral 
resistor has a resistance value of between about one Ohm and about ten Ohms, and the 
integral resistor is in circuit series connection with said contact stud with a base, emitter 
or collector of the bipolar transistor 
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5. (Original) The method of data* 4, wherein die bipolar transistor is a 
sihcon-on-msulator lateral diode, and the integral resistor and contact stud form a local 
resistor element in at least one of an anode, a cathode or a gate. 

6. (Original) The method of claim 4, further comprising the step of 
placing a gate structure in parallel circuit connections to the local resistor element. 

7. (Currently amended) The method of claim l y wh e r e in th e -s t e p - of 
forming th e int e gral re s i s to r and contact rtud - oompris e s forming th e A method of forming 
an integral resistor and contact stud within a contact hole within a semiconductor 
transistor drain structu re, said method comprising the steps of: 

a. prov iding a substrate having at least one contact area: 

b. forming an insula ting laver o ver said substrate, said ins ulating laver overhang and 
in contact with the contact area; 

c. forming a contact hole in said insulating laver to expose the contact area; 

d. providing a first conductive material into the contact hole to form a contact stud 
having an upper surface and a lower surface, the lower surface in circuit connection with 
the contact area; 

e. forming the integral resistor by disposing a resistive material laver within the 
contact hole on at least one of the contact stud upper surface and the contact stud lower 
surface: 

f. i -fe riher comprising the stop of p lacing the integral resistor and contact stud in a 
circuit series connection with a gate, the resistor having a resistance value of between 
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about one Ohm and about ten Ohms, wherein the drain has a composite resistance not 
equal to a source composite resistanc e and said integral resistor is in a circuit series 
connection with said contact stud between the contact area and an electrical node of said 
semiconductor: . 

8. (Original) The method of claim 7 wherein the device is a MOSFET 
and the integral resistor and contact stud form a first local resistor, further comprising the 
steps of: 

forming a second integral resistor and contact stud within a contact hole within a 
gate, the second integral resistor having a resistance greater than about 10 Ohms; 

placing the second integral resistor and second contact stud in a circuit series 
connection with the first local resistor. 

9. (Original) The method of claim 8, further comprising the step of 
coupling the gate to ground through the second integral resistor. 

1 0. (Currently amended) The method of claim 47, wherein the device 
is a MOSFET, further comprising Ihe step of modulating current flow through the 
MOSFET by selective placement of a plurality of integral resistor and contact stud 
structures throughout the drain* 



6 



BUR920030118US1 (IBU-1Q-5799) 



PAGE 7/27 * RCVD AT 1/2712005 1:52:08 PM [Eastern Standard Time] * SVR:USPTQ-EFXRM/5 * DNIS:8729306 1 CSD:440 205 3601 * DURATION (mm-ss):07-W 



01/27/2005 10:52 FAI 440 205 3601 DRIGGS ET AL @ 

1 1 , (Currently amended) The method of claim 1 0 wherein the step of 
modulating current flow comprises the step of forming a plurality of contacts on a drain 
sddeoftheMOSFET; 

wherein the step of forming the integral resistor and contact stud comprises 
forming an integral resistor and a contact stud structure within each of a group of the 
plurality of contacts in an interdigitated pattern, the pattern comprising an alternating 
distribution of contacts and integral resistor and contact stud structures* 

12. (Currently amended) The m e thod of claim 1 whorota th e d e vic e is 
sb -A method of forming a SiGe transisto r contact stud with an integ ral resistor, said 
method com-pris in p the steps of: 

a. providing a substrate having at least one contact area; 

h formiTig an insulating layer over said substrate, said insul ating layer overlying and 
in contact with the contact area: 

c. foi -rrti-np; n rfwvrnntact hole is-in a base regio n or above an emitter in said 
insulating layer to expose the contact area: 

d. providing a first conductive m aterial into the contact hole to form a cont act stud 
having an upper surface and a lower surface, the lower surfac e in circuit connection with 
the contact area: and 

e. for min p the integral resistor bv disposing a resistive m aterial layer within the 
contact hole on at least one of the contact stud upper surfa ce and the contact stud lower 
gnrface: wherein said integral resistor is in a c ircuit series connection with said contact 
gtnd between the contact area and an electrical node of s aid SiGe transistor, wke***a-and 
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further comprising the stop of m odulating current flow through the transistor by 
selective placement of a plurality of the integral resistor and contact stud structures 
throughout the base regio n or above the emitter, thereby changing the effective base 
resistance when the plurality of integral resistor and contact stud structures are located in 
the base region 

13. (Original) Hie method of claim 12 wherein the integral resistor has a 
resistance value of from about one to about ten Ohms. 

14. (Original) The method of claim 12 wherein the step of modulating 
current flow comprises the step of forming a plurality of contacts in the base region; 

wherein the step of forming the integral resistor and contact stud comprises 
forming an integral resistor and a contact stud structure within each of a group of the 
plurality of contacts in an interdigitated pattern, the pattern comprising an alternating 
distribution of contacts and integral resistor and contact stud structures. 



of modulating current flow comprises the step of furth e r compri s ing th e st e p of 
modulating curr e nt flow through the transistor by selectively placeaingrom^of a plurality 
of integral resistor and contact stud structures above the emitter. 



15, (Canceled) 



16. (Canceled) 



1 7. (Currently amended) 



The method of claim 4£ -12 wherein the step 
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1 8. (Original) he method of claim 17 wherein the step of modulating 
current flow comprises the step of forming a plurality of contacts above the emitter; 

wherein the step of forming the integral resistor and contact stud comprises 
forming an integral resistor and a contact stud structure within each of a group of the 
plurality of contacts in an interdigitated pattern, the pattern comprising an alternating 
distribution of contacts and integral resistor and contact stud structures. 

1 9. (Currently amended) A method for integrating a local resistor 
element with a semiconductor device contact, the local resistor element having a 
resistance value of from about one Ohm to about 100 Ohms, comprising the following 
steps* 

forming a contact on an interlevel dielectric: 

depositing a first thin resistor film on said interlevel dielectric and said contact; 

masking said contact where the local resistor is to be formed; 

etching to remove the first resistor t hin film; 

depositing a refractory metal film; 

depositing a conductive metal; and 

polishing said interlevel dielectric surface* 

20. (Original) The method of claim 1 9, further comprising the following 
steps prior to the masking step: 

oxidizing the first thin resistor film; 
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depositing a second thin resistor film on the first thin resistor film; and 
oxidizing the second thin resistor film. 

21. (Cancelled) 



22. (Cancelled) 

23. (Currently amended) Tho oomioonductor device of olaim 21 ; 
whoroin the dovioe is a A_static random access memory device having a contact stud with 



an integral resistor, co mprising: 



a. a substrate having at least one contact area: 

b. an msi ilatin p laver formed over said substrate, s aid insulating layer overlying and 
in contact with the contact area; 

c. a contact hole formed in said ins "1flrinpr la yer to expose the contact area; 

d_ a contact stud disposed in the contact hole, s aid contact stud having an upper 
surface and a lower surface, the lower su rface in circuit connection with the contact area; 
and 

e. an integral resistive material layer di s nosed within the contact hole on at least one 
of the contact stud upper surface and the contact stud lower surface, wherein said 
resistive layer and said contact stud form a local resistor structure; 
wherein said local resistor structure is in a circuit series connection between the contact 
?irea and an electrical node of s aid static random access memory device, and the resistive 
material layer is located in a cross coupling between an Ml metal cross coupling node 
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and a polysilicon gate node at either a contact-to-MI interface or a contact-to-polysilicon 
gate interface; and 

wherein the resistive material further has a width no greater than the width of the 
contact hole. 

24. (Currently amended) Tho oemiconduotor dovioo of claim 21, 

whorcin the dovico io oA bipolar transisto r having a contact stud with an integral resistor, 
comprising: 

a. a substrate having at least one contact area: 

b. an insulating layer formed over said substrate, said insulating layer overlying and 
in contact with the contact area: 

c. a contact hole formed in said insulating layer to expose the contact area: 

d. a contact stud disposed in the contact hole, said contact stud having an upper 
surface and a lower surface, the lower surface in circ uit connection with the contact area: 
and 

e. an integral resistive material iaver disposed within the contact hole on at least one 
of the contact stud upper surface and the contact stud lower surface, wherein said 
resistive laver and said contact stud for m a local resistor structure; 

wherein said local resistor structure is in a circuit series connection between the 
contact area and an electrical node of said bipolar transistor, the integral resistor has a 
resistance value of between about one Ohm and about ten Ohms, and the integral resistor 
is in circuit series connection with said contact stud with a base, emitter or collector of 
the bipolar transistor. 
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25* (Original) Hie semiconductor device of claim 24, wherein the bipolar 
transistor is a siUcon-on-insulator lateral diode, and the integral resistor and contact stud 
form a local resistor element in at least one of an anode, a cathode or a gate. 

26. (Original) The semiconductor device of claim 24, wherein a gate 
structure is in parallel circuit connection to the local resistor element. 

27. (Currently amended) Tho ocmiconductor doiioo of claim 21 A, 
semiconductor device having a contact stud with an integral resistor, comprisi ng: 

a_ a substrate having at least one contact area: 

b. an insulating layer formed over said substrate, said insulating layer overlying and 
in contact with the contact area: 

c. a contact hole formed in said insulating layer to expose the contact area: 

d_ a contact stud disposed in the contact hole, said contact stud having an upper 
surface and a lower surface, the lower surface in circuit connection with the contact area; 
and 

e. an integral resistive material layer disposed within the conta ct hole on at least one 
of the contact stud upper surface and the contact stud lower surface , wherein said 
resistive layer and said co ntact stud form a local resistor structure; 

wherein said local resistor structure is in a circuit series connection between the 
contact area and an electrical node of said semi conductor device, 
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wherein the local resistor structure and contact hole are formed within a transistor 
drain structure, the local resistor structure in a circuit series connection with a gate, the 
resistor having a resistance value of between about one Ohm and about ten Ohms, 

and w herein the drain has a composite resistance not equal to a source resistance. 

28. (Original) The semiconductor device of claim 27 wherein the device 
is a MOSFET and the local resistor structure forms a first local resistor, further 
comprising: 

a second integral resistor disposed on a second stud within a contact hole within a 
gate, the second integral resistor having a resistance greater than about 10 Ohms; and 

the second integral resistor and second contact stud further in a circuit series 
connection with the first local resistor. 

29. (Original) The semiconductor device of claim 28, wherein the gate is 
coupled to ground through the second integral resistor. 

30. (Currently amended) The semiconductor device of claim 24r-27 
wherein the device is a MOSFET, further comprising a plurality of integral resistor and 
contact stud structures, i n which ^emplacement of a -the p lurality of integral resistor and 
contact stud structures relative to other contact structures placed within the drain 
modulates current flow through the MOSFET. 
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3 1 . (Original) The semiconductor device of claim 30, wherein a plurality 
of local resistor structures are located within the drain in an interdigitated pattern relative 
to the other contact structures, the pattern comprising an alternating distribution of other 
contacts and local resistor structures. 

[ 32. (Currently amended) The s e miconductor dev i ce of oloim 21, 

whoroin the dovioo is anA SiGe transisto r having a contact stud with an integral resistor* 
comprising; 

a. a substrate having at least one contact area: 

b. an insulating layer formed over said substrate, said insulating layer overlying and 
in contact with the contact area; 

c. a contact hole formed in said insulating lave r to expose the contact area, krwfakh 
the contact hole is-in a base regio n or above an emitters 

d a contact stud disposed in the contact hole, said contact stud having an upper 
surface and a lower surface, the lower surface in circuit connection with the contact area: 
and 

e. an integral resistive material layer disposed within the contact hole on at least one 
of the conta ct stud unner surface and the contact stud lower surface, wherein said 
resistive laver and said contact stud form a local resistor structure: 

wherein said local resistor structure is in a circuit series connection between the 
contact area and an electrical node of said SiGe transistor. 

wherein the placement of a plurality of integral resistor and contact stud structures 
relative to other contact structures placed within the base region or above the emitter 
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modulates current flow through the transistor, wherein if the local resistor structure 
contact hole is in the base region then thereby changing an effective base resistance. 

33. (Original) The semiconductor device of claim 32, wherein the integral 
resistor has a resistance value of from about one to about ten Ohms. 

34. (Currently amended) The semiconductor device of claim 33, 
wherein the local resistor structure contact hole is in the base region . further comprising 
a plurality of local resistor structures are-located within the base region in an 

inter digitated pattern relative to the other contact structures, the pattern comprising an 
alternating distribution of other contacts and local resistor structures. 

35. (Canceled) 

36. (Canceled) 

3 7. (Currently amended) The semiconductor device of claim 3632, 

wherein current flow through the transistor is modulated by selective placement of a 
plurality of local resistor structures above the emitter. 

38. (Original) The semiconductor device of claim 37 further comprising a 
plurality of contacts above the emitter, wherein a plurality of local resistor structures are 
formed, each within each of a group of the plurality of contacts in an interdigitated 
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pattern, the pattern comprising an alternating distribution of contacts and local resistor 
structures. 

39. (Currently amended) A semiconductor device ^integrating a 
local resistor element having a resistance value of from about one Ohm to about 100 
Q"hms with the transistor , comprising: 

an interlevel dielectric substrate; 

a gate structure formed within the substrate having a source implant region and a 
drain implant region: 

a source drain implanted into th e gate structure- 

a contact formed within one of t he source implant region and the d rai n implant 

region; 

a first thin resistor film deposited on said interl e vel di e lectric mid t he contact; 
a refractory metal film deposited on the thin resistor film; and 
a conductive metal deposited on the refractory metal film; 
wherein the contact the first thin resistor film, the refractory metal film and the 
conductive metal define the local register element. 

40. (Original) The semiconductor device of claim 39, further comprising 
a dopant implanted into said thin film. 

4 1 ♦ (New) The method of claim 3, wherein the resistive material layer 

is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
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oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicom 

42. (New) The method of claim 41, wherein the resistive material 
layer is about 35 Angstroms thick and has a resistance value of no more than around 50 
Ohms. 

43 . (New) The method of claim 4 1 , wherein the resistive material 
layer is about 50 Angstroms thick and has a resistance value of between about 100 Ohms 
to about 500 Ohms. 

44. (New) The method of claim 41, wherein the resistive material 
layer is about 200 Angstroms thick. 

45. (New) The method of claim 4, wherein the resistive material layer 
is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicon. 

46. (New) The method of claim 7, wherein the resistive material layer 
is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicon. 
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47. (New) Hie method of claim 12, wherein the resistive material 
layer is a thin film chosen from the group consisting of a sputtered silicon material a 
tunnel oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and 
an amorphous polysilicon* 

48. (New) The method of claim 47, wherein the resistive material 
layer is about 35 Angstroms thick and has a resistance value of no more than around 50 
Ohms. 

49. (New) The method of claim 47, wherein the resistive material 
layer is about 50 Angstroms thick and has a resistance value of between about 100 Ohms 
to about 500 Ohms. 

50. (New) The method of claim 47, wherein the resistive material 
layer is about 200 Angstroms thick. 

5 1 • (New) The method of claim 1 9, wherein the resistive material 

layer is a thin film chosen from the group consisting of a sputtered silicon material, a 
tunnel oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and 
an amorphous polysilicon. 
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52. (New) The method of claim 5 1 , wherein the resistive material 
layer is about 35 Angstroms thick and has a resistance value of no more than around 50 
Ohms, 

53. (New) The device of claim 23, wherein the resistive material layer 
is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicon, 

54. (New) The device of claim 53, wherein the resistive material layer 
is about 35 Angstroms thick and has a resistance value of no more than around 50 Ohms. 

55. (New) Hie device of claim 53, wherein the resistive material layer 
is about 50 Angstroms thick and has a resistance value of between about 100 Ohms to 
about 500 Ohms* 

56. (New) The device of claim 53, wherein the resistive material layer 
is about 200 Angstroms thick. 

57- (New) The device of claim 24, wherein the resistive material layer 

is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicon. 
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58. (New) The device of claim 27, wherein the resistive material layer 
is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicoou 

59. (New) The device of claim 32, wherein the resistive material layer 
is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicon- 

60. (New) The device of claim 59, wherein the resistive material layer 
is about 35 Angstroms thick and has a resistance value of no more than around 50 Ohms. 

61 . (New) The device of claim 59, wherein the resistive material layer 
is about 50 Angstroms thick and has a resistance value of between about 100 Ohms to 
about 500 Ohms. 

62. (New) The device of claim 59, wherein the resistive material layer 
is about 200 Angstroms thick. 

63 . (New) The device of claim 39, wherein the resistive material layer 
is a thin film chosen from the group consisting of a sputtered silicon material, a tunnel 
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oxide, a tunnel nitride, a silicon-implanted oxide, a silicon-implanted nitride, and an 
amorphous polysilicon. 

64, (New) The device of claim 63, wherein the resistive material layer 

is about 35 Angstroms thick and has a resistance value of no more than around 50 Ohms. 
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